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h °±cc®¶ ¬ohph @«iri^iB[²d qoSEhphg
hpo£«^hpH»±|{2d£«^dZ¬­hgEhgqY£«ª«£«v­x%{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-vy{qYª¥ qY{yv2|Y»§vyd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o
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oy£«hgª«xuovysZ£¤hp qYvvyd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hpo£«%vydh










  çedMìgí #ÿì
  A1E +	'+>
P 








cdhohpp|HZ£a`Ehg{hgph¦£«vyd @ðCB8£¤owvyd qYvk¦¾h||vwfShg{hgª«x p|f¨svhvydh{hgª«£ qY£«ª«£«v¢x




©8£« qYª«ª«x3qY|vydhg{Ã|hgª«v­x!¦£«vyd3{hpo1hpgvÅv|'{hgO£¤|soÅ¦¾|{y³ p|fShpoÃ»[{|f vydhº{|-|Y»







  /Ew	Q,./10 #"Ã1·1  
~¢Åvyd£¤o#ohpgvy£¤|U¦§h W{oyvwhpog{y£«1hvydhp|f¨fs£¤rqYvy£¤|{|v|Op|ª¼vydhgÅvydh2fS|Ohgª®|Y»vydh
qYª«£¤rqYvy£¤|HqYÀvydh|vqYvy£¤|oso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|hgª«£«hg{£«v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£«Âvyd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hg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ÂqY{hgª«s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hg{hp.£«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| JE U
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h
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o
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Ä©Qc¯ qY{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h»Þ|ª«ª¤|r¦£«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¸%©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huoqY³hu|Y»koy£«f¨ª«£¤g£«v­x¾q
|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hgª«£¤rqYvhpoyvqYvy£¤|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c¯·°±|Y»¥rqY{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 qYª«£«v­xÃ|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hhg|v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 vydho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!&%(')')'+* qY %-, £¤o#vydhrqY{Z£« qYª«£«v¢x
|Y»U©Qc¯  :  Qvydh#LsfEhg{|Y» ovqYvy£¤|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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°[£«J£«voC²Q|Y» vydh#oª¤|vo
|Y»¥qYª«ª vydhoyvqYvy£¤|ow£«  £¤o#vydhoqYfShqYÅ£¤o#hg|vhp Lx/. , ¸0§xÀhW£«vy£¤|Uvydhv|vqYª®LsfEhg{k|Y»Q£«vo#£« q{|s hg|vhp21¨Z£¤o#hpÈ-s qYªUv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43,6587 % , . , '
cdh{|ª¤hgf p|oy£¤oyvo£«Ãd|O|^oy£«¨vydhE|^oy£«vy£¤|Å|Y»8vydh2oyª¤|vo|Y»qYª«ª oyvqYvy£¤|o»Þ|{yf¨£«
qYÄ©Qc¯£« qÅ{|s ¸Åcd£¤o£¤o|hshg{vydhS»±|{yf |Y»#qÃ£« qY{yx%hpgv|{"9 , |Y»#oy£«¿rh:1
°±rqYª«ª¤hpqYqYª«ª¤|-rqYvy£¤|Ã»±|{  ²hWhpÅ-x
; =<?>@<A1 ! 9 ,B 
DC  £Æ»o|fSh2oyvqYvy£¤|Ã£«  vy{qYoyf¨£«voAqYvvy£«fShM¬¼£«vE>F |vydhg{y¦£¤oh '
A|vhvyd qYvvydhSp|ovy{ysgvy£¤| |Y»G9 , fsoyv2»Þ|ª«ª¤|r¦ohghg{qYª½p|oyvy{qY£«Lvo¸S©£«{oyvvydh£« qY{yx
hpgv|{"9 , fsoyv1h¨fJqhJ|Y» % , QMª¤|O³Zo<Q¨|Y»|hpor8hrqd |Y»#oy£«¿rhH. , v| p|{y{hpoy1|Áv|
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fJqatZ£«fsf {hM»[{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dÅ{qYvh|Y»vydhv¢¦§| =¢oy£«^ qYª¤o#?2p|f¨1|^oy£«Jvydh»[{qYfSh²M¸
Ò-£«phvydhgxÄqY{hJ{hgª«£¤rqor§qYª«ª§|Ohpo|Y»AqYÄ©Qc¯ sEqYvhvydhg£«{qYvq¦£«vydÄvydhÀoqYfSh
Ehg{y£¤|O=hg|vhp -x  , qY!rqYª«ª¤hp3q \L0IKSZ  ,Z 1Z EGg¸·cdhÇqYvq ohg-vÃZs{y£«:|h
{|OZsgvy£¤| gxZgª¤hS£¤oqYª¤o|ÃrqYª«ª¤hpÄqF  £«ºvydh¨»Þ|ª«ª¤|r¦£«¸À~¢v£¤oqYª¤o|qooysfShpºvyd qYv
qYª«ª8|-hpoA|Y»§qS©Qc¯ qY{hoyx-d{|£«¿rhp so£«vydh^ª¤| qYª8vy£«fShohg{yO£¤ph{hpÈ-shpoyvhpÃ-xÅvydh





p|{y{hgª qYvhp¦£«vydvydh{|OZsgvy£¤|Ehg{y£¤|O|Y»vydh¥qYvqr¸®~­»   or¸ vr¸  , A1'vydhgo|fSh
qYvqfJqrx 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oyf¨£«vyvhpÇ¦d£¤d%£¤okhghg{qYª«ª«xs qpphgvqYª¤h^¸~­» ; 	  !   ,  1
vydhg%vydh¨oCqYfSh¨qYvqÀ£¤ovy{qYoyf¨£«vyvhp%£«%fS|{h¨vyd qYº|hS{|s ¸¶kª¤o| £Æ»¾vydh¨Ehg^£«£«
|Y»8vydhw{|OZsgvy£¤|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uv|vydhwEhg^£«£«S|Y»q{|sÀqYu£Æ»8©Qc¯
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vydhs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Z£ qY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Lv¨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qYvqZ¾vyd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|






{y£«vydf Q¸k~­vk£¤owsos qYª«ª«xÃhpphpooqY{yxÅvyd qYvAvydhqY^{hphgfShg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oy£¤oyvhg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qYvqvyd qYv2£¤o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h
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|Oh²M#qphg{qYhM¬¼^qYª«sh^#£¤³L¬¢qa¬¼ qY{yvy£¤gsª qY{4¬­|h:°[vydhohgª¤hpgvhp:^qYª«shÃd qoEhphg.{|OZsphp
-xºvydhu1hpovohgo|{C²MQfJqa}4|{y£«v¢xÁ|vhÀhgv¸p¸p¸y¶ {|1|^oqYª|Y»Aqo|Y»±v­¦qY{hª qrxhg{¨{hpoyE|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~­» |h§¦¾qYLvo¥v|ws£«ª¤vydh¾oyxOovhgf £«oys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h|Y»¥oy1hpg£ qYª®£«f¨1|{yvqYphqYq¨o|ª«svy£¤| f¨£«£«f¨£«¿p£«uvydhª¤|^oow{| qa¬
£«ª«£«v­xu»Þ|{vydhohgv#|Y»¥qYª«ªUfShpooqYhpo#|Y»Qvydh2oyxZoyv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|EhA»Þ|s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hq¨ª¤|r¦ p|f¨ª¤hMtZ£«v­xÃdhgs{y£¤oyvy£¤o|ª«svy£¤|»±|{kvydhp|f£«hp
qYª«ª¤|OrqYvy£¤|J{|ª¤hgf qYqoohpoo£«vo½1hg{4»Þ|{yfJqYphAqYLqY£«ov½{qY|f+qYª«ª¤|OrqYvy£¤|o§shg{§^qY{4¬
£¤|soEhg{yvys{y qYvy£¤|'p|Z£«vy£¤|or¸%cdhu1hg{4»Þ|{yfJqYphufShgvy{y£¤£¤ovydhuª¤|^oo{| qY£«ª«£«v­x !  ¢¸
¶Ao»Þ|{kqJÒ-vys{yf¨£ qYÇqYª«ª¤|-rqYvy£¤|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h2£¤hrqS|Y»vyd£¤owd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|Joy{hrqÃvydh2{hgª«£¤rqoA|Y»½q
oCqYfSh2©c¯ qo#hghgª«xÃqoE|^ooy£«ª¤h2|hg{wvy£«fSh^¸
©|{½hrqdu©Qc¯  ¦£«vydJrqY{Z£« qYª«£«v¢x % , qY»[{qYfShpo§|Y»Eo£«¿rhE. , ^¦§hkhW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o£«v­x
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 1 oyv|Ãhgª¤oh2£  ) £ i^Z|¨v|£«vhgf Z¸
cdhÃqYª«|{y£«vydf¨£¤Ãp|f¨ª¤hMtO£«v¢x'|Y»kvydhÀdhgs{y£¤oyvy£¤ÃqYª«ª¤|OrqYvy£¤|:£¤oª«£«hrqY{¨£«'vydhÀLsf1hg{
|Y»£«voÅ|Y»q {|s ¸A|vhvyd qYvÃqÄoy£«f¨£«ª qY{Åp|oyvy{ysgvy£¤|! qohp!|!hgoy£«v¢x.d qoÀEhphg
ospphpoo4»±sª«ª«xJsohpÀ»Þ|{#hW£«uqE|ª«£¤gxuvyd qYvwoyd qYEhpo{hrqYªÆ¬¼vy£«fSh2vy{q 	J£« @òCB­¸
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c8|ÅqoohpooAvydh{|soyvyhpoo2|Y»§vydhSqYª«ª¤|-rqYvy£¤|o^£«hg%-x vydhdhgs{y£¤oyvy£¤^ oy£«fsª qYvy£¤|o¦¾hg{h
Ehg{4»Þ|{yfShpÄqYLqY£«oyv{qY|f qYª«ª¤|-rqYvy£¤|o¸H¶ p|W^s{qYvy£¤|'£¤ohWhpÄLx q Lsf1hg{¨|Y»
©Qc¯ qYÄvydhÀrqY{Z£« qYª«£«v­x |Y»khrqd ©Qc¯¸¹ºhuZ£¤ovy£«^s£¤oyd v­¦§|%gª qoohpo|Y»w{|ª¤hgf qM¬
p|{Z£«v|SvydhLsfEhg{|Y»©Qc¯Aow|vydhhgv­¦¾|{y³ §»Þ|{Aq!=­fShpZ£«sf	oy£«¿rh{|ª¤hgf ?vydhg{h
qY{hSqYv2ª¤hrqovÀ©Qc¯koqYÁqYv2fS|^ovÀ©c¯Ao2¦d£«ª¤h£« q=­ª qY{yhJoy£«¿rh{|ª¤hgf ?¨vydhg{hSqY{h
sv|irJ©Qc¯kor¸wcU¦§|ud-sZ{hpo2p|W^s{qYvy£¤|o¦§hg{h{qY|f¨ª«xÃhghg{qYvhpH¦£«vydH©Qc¯Ao





 uqY qÃo£«¿rhhMtZ1|hg-vy£ qYª«ª«x Z£¤oyvy{y£«svhp |Y»#fShrqY  K  ·¦£«vyd





vyd qYv½vydhwqYvq2rqY|v§1hvy{qYof¨£«vyvhpS¦d qYvhghg{¾vydhwqYª«ª¤|-rqYvy£¤|U¸cd£¤o¥»Þqgv§hMtOª qY£«o½¦dLx
vydhh 	Jg£¤hggx|Y»vydhdhgs{y£¤oyvy£¤vhgoQv|Eh¾ª¤|r¦¾hg{¥¦dhgvydhoy£«¿rh|Y»vydhs{oyvQ£¤oQEhpp|f¨£«
ª qY{yhg{r¸À~¢v£¤oqYª¤o|Å|vhg¦§|{yvyd-xÁvyd qYvvydhSdhgs{y£¤oyvy£¤S£¤o{|soyvv|HqYº£«g{hrqohJ|Y»vydhoy£«¿rh
|Y»#vydhus{oyvoy£«phvydhu1hg{4»Þ|{yfJqYphÀ| vydhX=­ª qY{yhÀoy£«¿rhJ{|ª¤hgf ?u£¤ogª¤|^ohJv|vydhu|h
|vqY£«hp |Ãvydh =­fShpZ£«sf oy£«¿rh{|ª¤hgf ?¸
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¹ºh|r¦ hg^qYª«s qYvh2vydh1hgd qr-£¤|{w|Y»vydh2dhgs{y£¤ovy£¤¦£«vydÃ{hgLqY{ v|¨vydh|vy£«fJqYªQÒ-vys{yf¨£ qY
qYª«ª¤|OrqYvy£¤|U¸Ã¹ºhp|oy£¤hg{¨qÃrqohJ¦£«vydÄ|ª«x%v¢¦§|{hgª«£¤rqrqY{Z£« qYª«£«vy£¤hpo¸ ¯Aoy£« vydhJ{hM¬
O£¤|so2ohpgvy£¤|U ¦¾h³-|¦ vyd qYv2¦§h¨rqYºp|oyvy{ysgv|º|vy£«fJqYª½qYª«ª¤|OrqYvy£¤|U¸cdhdhgs{y£¤ovy£¤
qYª«ª¤|OrqYvy£¤|%¦£«ª«ª|vhpphpooqY{y£«ª«x WÇvyd£¤o2|vy£«fJqYª½qYª«ª¤|-rqYvy£¤|ÁqYÇ¦¾h¦¾qYLvv|fShrqos{h
d|¦3¦§hgª«ª®£«v#1hg{4»Þ|{yfSo#p|f¨ qY{hp v|vydh|vy£«fJqYª¼¸
¹ºhp|oy£¤hg{S^^ {qY|f p|W^s{qYvy£¤|oS|Y»#vydhufShpZ£«sf o£«¿rhJ{|ª¤hgf »Þ|{¦d£¤d
vydh|vy£«fJqYª¾qYª«ª¤|OrqYvy£¤|Á£¤o³-|¦ °[£¤h^¸uLsf1hg{|Y»#©Qc¯korqY{Z£« qYª«£«vy£¤hpo£¤oª¤hpoo2vyd qY ²M¸
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Mean size of a burst (unit: duration of a production cycle)
medium size problem: up to 6 FTUs
large size problem: up to 12 FTUs
©£«^s{h2 QlwhpZsgvy£¤|Å|Y»®vydhALsf1hg{#|Y»Uª¤|^ovqYvq¦dhgÀvydhAdhgs{y£¤oyvy£¤A£¤o§sohpJ£«oyvhrqÀ|Y»
qJ{qY|f qYª«ª¤|-rqYvy£¤|U¸cdhfShrqYÇs{oyvAo£«¿rh{qYhpok»±{|f	Z¸ONJv|uJvy£«fShpoAvydhª¤hg^vyd%|Y»
q{|OZsgvy£¤|gxZgª¤h¦d£¤d£¤o#d|^ohg hpÈLs qYª®v|Sc´AµH¶ {|sor¸
cdhÀp|Z£«vy£¤|o|Y»wvydhÅhMtOEhg{y£«fShgLvJqY{huvydhÅoqYfShÅqo£«  qY{qY^{qYdÂZ¸òZ¸ ºhMtphgvvyd qYv






















Mean size of a burst (unit: duration of a production cycle)
medium size problem: up to 6 FTUs
©£«^s{h ~¢g{hrqoh2|Y»Qvydh2ª¤|^oyv#qYvq¦dhg vydhdhgs{y£¤oyvy£¤2£¤osohpÀ£«ovhrqÃ|Y»vydh|vy£«fJqYª
qYª«ª¤|OrqYvy£¤|U¸
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